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THE COLLEGE OF WILLIAM AND MARY 
BoARD oF VISITORS 
Jan1es B. Murray, Jr ..... ............................................. ...................... ........ ........ ................................ Rector 
A. Marshall Acuff, Jr ................................................................................................... .. ....... Vice Rector 
Audrey M. Harris '94-'95, J. Edward Grimsley '95-96 .. .. ........................................................... Secretary 
Edward J. Campbell '94-'95 
Marguerite B. Davis '94-'96 
Floyd D. Gottwald, Jr. '94-'96 
R. Scott Gregory '95-'96 
Floyd D. Gottwald, Jr. '94-'95 
]. Edward Grimsley '94-'95 
Norma B. Harvey '94-'95 
Janet Hill'94-'96 
Shepard W McKenney '94-'96 
William F. Mirguet, Jr. '94-'96 
Joseph W. Montgomery '95-'96 
William R. Murphy '94-'96 
Austin L. Roberts, III '95-'96 
Linda Arey Skladany '94-'96 
William B. Spong, Jr. '94-'96 
James J. Vergara, Jr. '94-'96 
Francis T West '94-'96 
Walter J. Zable '94-'96 
THE COLLEGE OF WILLIAM AND MARY 
ADMINISTRATION 
Timothy J. Sullivan ..... ................... ................................................... ....... ................. ....... .... President 
Gillian T Cell ................. ......... ... .. ......... ... ... .... ...... ........ .... .................. ..... ... .... ...... ............. .. .. Provost 
Dennis Slon .... .... , ......................................................... Vice President for University Development 
Samuel E. Jones ............................... .................... ........ Vice President for Management and Budget 
Stewart H. Gamage ............. .. ..................................................... .. ... Vice President for Public Affairs 
VIRGINIA INsTITUTE oF MARINE SciENCE 
ScHOOL oF MARINE SciENCE 
ADMINISTRATION 
Dennis L. Taylor '94-'95, L. Donelson Wright '95-'96 ......................................... Dean and Director 
John D. Milliman ..... ................................................................. ................ Dean of Graduate Studies 
Henry Aceto, Jr... .. ... .. ... ............ .. ................... ........................ Associate Dean of Graduate Studies 
Robert J. Byrne ............................... ............................. Director for Research and Advisory Services 
William D. DuPaul ................................... ..... .. .......... .. .. ... Associate Director for Advisory Services 
Paul V. Koehly ............ ..... ............... .... ......... ... .......... .... Associate Director for Planning and Budget 
Mark W. Luckenbach ......... .......... ... ...... .. .. ........... Scientist-in-Charge of Eastern Shore Laboratory 
Robert J. Orth .................................................................. Chair, Department of Biological Sciences 
Morris H. Roberts, Jr ..................... ................ .. ......... Chair, Department of Environmental Sciences 
Roger L. Mann '94-96, Eugene M. Burreson '96 .... ............. Chair, Department of Fisheries Science 
AlbertY. Kuo '94-'95, John D. Boon '95-'96 .. .... .. .... ........... Chair, Department of Physical Sciences 
Carl H . Hershner ......................................... Chair, Department Resource Management and Policy 
MARINE SciENCE DEVELOPMENT CouNCIL 
1994--1996 
T he Marine Science Development Council is an advisory body composed of Virginia's business and industry leaders and private citizens interested in the continuing vitality of VIMS and its roles in research and advising managers of Virginia's marine and estuarine resources. The primary function of the Council is to 
advise the Dean and Director of the Institute on planning and implementation of research and advisory services 
programs. Additionally, the Council advises the Institute on its private sector initiative program. This program is 
directed toward assisting VIMS in securing private resources to accomplish its goals. 
The membership of the Marine Science Development Council for the years 1994-1996 included the following: 
Mr. George W. Roper, II 
Council Chairman 
Hampton Roads Maritime 
Training Center 
Norfolk, VA 
Mr. John A. Ahladas 
Virginia Power 
Richmond, VA 
Mr. Charles R. Amory, Jr. 
L. D. Amory and Company, Inc. 
Hampton, VA 
Mrs. Cynthia C. Andrews 
Hampton, VA 
Mr. C. C. Ballard 
Ballard Fish & Oyster Co., Inc. 
Norfolk, VA 
Mr. Thomas Blackburn 
Chesapeake Paper Products Co. 
West Point, VA 
Mrs. Sara M. Boyd 
Virginia Beach, VA 
Ms. Dianne Nunnally Collins 
Richmond, VA 
Mr. C. A. Cutchins, III 
Norfolk, VA 
Mr. Peter Glasel 
Weidmuller Group 
Germany 
Mr. John B. Graham 
Graham & Rollins 
Hampton, VA 
Mr. Brenton S. Halsey 
James River Corporation 
Richmond, VA 
Mr. Arthur W Helwig 
Ethyl Corporation 
Richmond, VA 
Mr. Alvin T Keith 
Amoco Oil Company 
Yorktown, VA 
The Honorable John 0. Marsh, Jr. 
Winchester, VA 
Mr. E. Morgan Massey 
A. T. Massey Coal Company, Inc. 
Richmond, VA 
Mr. Randolph W McElroy 
Manakin-Sabot, VA 
Mr. John R. Miles 
J. H. Miles & Company, Inc. 
Norfolk, VA 
Mr. William C. Monroe 
Caro, Monroe and Liang Architects, 
Inc. 
Newport News, VA 
Mr. Carroll Owens 
Alexandria, VA 
Mr. W R. "Pat" Phillips, Jr. 
Gloucester Point, VA 
Mr. Charles G. Thalhimer, Jr. 
Green Top Sporting Goods 
Glen Allen, VA 
Mr. Charles Walker 
Ethyl Corporation 
Richmond, VA 
Mr. Guilford D. Ware 
Crenshaw, Ware & Martin 
Norfolk, VA 
Mr. WilliamS. Wells III 
Wells Scallop Company 
Seaford, VA 
Captain J. Maury Werth 
Williamsport, MD 
Dr. James A. Wesson 
Gloucester, VA 
Mr. Scott C. Whitney 
George Mason University 
Arlington, VA 
Mr. Martin H. Wilcox 
Gloucester, VA 
Mr. Henry C. Wolf 
Norfolk Southern Corporation 
Norfolk, VA 
Mr. Douglass K. Woolfolk 
The Woolfolk Companies 
Richmond, VA 
Mr. George A. Zahn, Jr. 
Gloucester, VA 
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.. 
The second phase of 
the Harbor Processes 
study began in January 
1996. This ongoing 
interdisciplinary pro-
gram examines the ways 
in which benthic bio-
logical processes interact 
with physical, chemical 
and geologic processes 
to influence the trans-
port and fate of pollut-
ants in different regions 
of the Chesapeake Bay. 
Dr. Linda Schaffner, 
Department of Biological Sciences, is the principal investigator for the program that is funded by the 
Office of Naval Research. Findings from the study were presented by fifteen VIMS scientists at the 
1996 American Geophysical Union and American Society of Limnology and Oceanography meeting 
in San Diego. Dr. Schaffner and Dr. Steve Kuehl, Department of Physical Sciences, chaired two 
sessions of the meeting. 
Dr. Elizabeth Canuel, Department of Physical 
Sciences was awarded a highly competitive 
National Science Foundation Faculty Early 
Career Development grant. The five-year award 
will enable Canuel to implement an integrated 
research program to determine the sources of 
organic matter in the Chesapeake Bay. In addi-
tion, she will continue developing graduate level 
courses and establish a summer program to 
initiate high school girls to scientific research 
labs where they can work closely with female 
mentors. 
The comprehensive Strategic Plan for Molluscan 
Shellfish Research was completed in December 1995. 
The plan was developed in response to HJR 450, drafted 
by the 1995 Virginia General Assembly, aimed at devel-
oping an initiative to revitalize the Commonwealth's 
shellfish industry. HJR 450 directed VIMS to develop a 
ten-year plan for research on molluscan shellfish. The 
VIMS plan focuses on three general concerns: 
• Restoration of native oyster resources, and 
maintaining continued viability of other molluscan 
shellfish resources; 
• Continued development of molluscan shellfish 
aquaculture; 
• Developing a more complete understanding 
of the role of shellfish species and their habitat in 
healthy functioning of the Bay ecosystem. 
Through the National Science Foundation 
Program for Instrument Development for 
Biological Research, four researchers were 
awarded a grant to acquire an extremely sophis-
ticated automated DNA sequencer. This tech-
nology provides significant improvement in 
DNA sequencing techniques available at the 
Institute. 
L 2 3 4 5 6 7 
Lanes 5 & 6 identify the two strains of the oyster 
pathogen, Perkinsus marinus, commonly found in 
the lower Chesapeake Bay 
Researchers involved are: 
• Dt John Graves: Fisheries Science, Population 
genetic structure studies. 
• Dr. Gene Burreson: Fisheries Science, 
Oyster disease research. 
• Dr. Stephen Kaattari: Environmental Science, 
Genetically based changes in antibodies and 
antigens to study the evolution of diseases in fish. 
• Dr. Emmett Duffy: Biological Sciences, 
Evolutionary relationships among marine animals. 
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Dr. Mohammed Faisal and Dr. Stephen 
Kaattari, Department of Environmental Sci-
ences, are beginning a three year collaborative 
study with scientists at the University of 
Ludwig-Maximillian in Munich Germany to 
examine the mechanisms of toxicity and car-
cinogenesis by selected widespread chemical 
contaminants. The work, funded by NATO, is 
the first comprehensive study that will attempt 
to evaluate the interactions between biotic and 
abiotic common elements of the aquatic envi-
ronment which may be integral to development 
of tumors in marine animals. 
Dr. Emmett Duffy, 
Dept. of Biological 
Sciences, described the 
first evidence of 
eusociality in marine 
species in the June 6, 
1996 issue of the 
scientific journal 
Nature. Duffy discov-
ered the small shrimp, 
Synalpheus regalis, living 
in colonies of 300 or 
more with one repro-
ductive female and 
overlapping genera-
tions. 
Behavioral experiments demonstrated that larger members of the species defend the colony against 
intruders. This behavior previously had been recognized only among social species like ants, bees, 
and termites. 
8 
-- ---------------------------------~---------------------------------------------------
Jennifer Rhode, Ph.D. student in Biological Sciences, received a 
highly competitive National Science Foundation Graduate Fel-
lowship which provides full stipend and tuition for three years. 
Rhode's dissertation work focuses on the interaction of environ-
mental factors and population genetic structure in the adaptation 
of eelgrass populations. 
Andy Zimmerman, 
Ph.D. student in 
Physical Sciences, 
was awarded a 
National Science 
Foundation fellow-
ship to study at the 
Tokyo M ~tropolitan 
University in Japan 
during the summer 
of 1996. Zimmerman 
Fisheries Science Ph.D. 
student, Jim Gelsleichter, was 
an invited presenter at the 
annual meeting of the 
American Society of 
Ichthyologists and 
Herpatologists in New 
Orleans Gelsleichter's paper 
was entitled, Skeletal Structure 
and Biomineralization in Skates. 
worked with Dr. Ryoshi Ishiwatari, an eminent organic geochemist. His work focused on finding 
appropriate molecular markers for tracing hypoxia and anoxia in the sedimentary record. The 
fellowship program also provided intensive language training. 
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Jefferson Hall which housed finfish research for 
the past twenty years was replaced to accommo-
date widening of the Coleman Bridge. The new 
building includes research labs, teaching labs, 
lecture facilities and offices. Several hundred 
guests, including Secretary of Natural Resources, 
Becky Norton Dunlap, toured the new building 
during the dedication on June 21, 1996. 
In response to an appropriations act passed 
in April 1994 requiring all institutions of 
higher learning to submit restructuring plans, 
the VIMS/SMS Strategic Plan was com-
pleted and approved by the College of 
William and Mary's Board of Visitors in FY 
95-96. Additionally, internal and external 
panel reviews of all five departments were 
completed. 
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The 10,300 square foot Fisheries 
Science Laboratory was com-
pleted and occupied in June, 1996. 
This facility enables the Institute 
to house all finfish research in one 
building for the first time in more 
than fifty years. 
Dr. Mark Patterson, Depart-
ment of Biological Sciences, 
received the 1995 Alpha 
Chapter Phi Beta Kappa 
Faculty Award for the Ad-
vancement of Scholarship. 
The award is supported by an 
endowment from John D. 
Rockefeller, Jr. 
Working with Dr. Bob Diaz, Dept. of Biological 
Sciences, M.A. student Randy Cutter, devel-
oped and built an underwater "plow-camera" 
that enables researchers to take continuous 
video as the plow slices through the top 15-20 
em of sediment in a river bed or coastal ocean 
floor. Tubeworms, tiny shrimp and other benthic 
organisms can be observed in their natural 
environment. The video is so highly defined that 
individual grains are visible as well as the colors 
of stratified sediment. This plow-camera, which 
has already been deployed for work in the York 
River and the San Francisco Bay, has redefined 
sediment profile imagery. 
Dr. Jack Musick, Dept. of 
Fisheries Science, was a 
member of the Institute of 
Zoology/World Wildlife Fed-
eration/ International Union 
of Conservation and Nature 
panel to review the status of 
fish species previously listed as 
threatened or endangered. 
Musick represented the Shark 
Specialist Group. The inter-
national panel1s purpose was 
to revise the Red List. Estab-
lished in the late 19601s, the 
Red List is used by managers, 
policy makers and conserva-
tionist worldwide. 
11 
12 
Academic& 
_____ Research Departments 
The Marine Chemistry and Toxicology building is scheduled for completion in January 1997. 
Advanced research in chemistry, geochemistry, 
toxicology, pathobiology, microbiology, genetics, 
physiology, planktonology, nutrient cycling, and 
parasitology will be conducted in the laboratories. 
Highly specialized air handlers have been installed 
to accommodate work with hazardous materials. 
-----~Biological Sciences 
Faculty 
Robert J. Orth (Chair) 
Associate Professor 
Iris C. Anderosn 
Professor 
Robert J. Diaz 
Professor 
Leonard W. Haas 
Associate Professor 
Howard I. Kator 
Associate Professor 
Mark W Luckenbach 
Associate Professor 
Kenneth A. Moore 
Instructor 
Mark R. Patterson 
Associate Professor 
Martha W Rhoads 
Instructor 
Linda C. Schaffner 
Assistant Professor 
Dennis L. Taylor 
Professor 
Kenneth L. Webb 
Chancellor Professor 
Richard L. Wetzel 
Professor 
Emeritus 
Michael Castagna 
Professor Emeritus 
William J. Hargis, Jr. 
Professor Emeritus 
MAJOR PROGRAMS 
Benthic Ecology: Examines the major processes governing structure and 
function of benthic systems. Ongoing studies of processes influencing 
recruitment, growth and production of benthic organisms; function and role 
of benthic communities on fate and transfer of sediment, organic matter and 
sediments. 
Plankton Processes: Long-term studies on species composition and/or abun-
dance in relation to eutrophication and nutrient enrichment. 
Nutrient Cycling: Focuses on spatial and temporal control of phytoplankton 
production by phosphorus or nitrogen and the impact of various processes on 
the food web. Sediment-related processes and exchange with overlying water 
studies form a portion of this program. 
Macrophyte Ecology: Concentrates on submersed and emergent macrophyte 
species in shallow subtidal, intertidal marine, brackish and freshwater areas. 
Current studies on plant distribution and abundance, restoration ecology, 
dispersal mechanisms and plant response to environmental variability and 
related factors. 
Physical Biology: Interdisciplinary studies investigate food capture, bio-
energetics, primary and secondary production and allometry in invertebrates 
and algae. Ongoing collaborative work in the Chesapeake Bay, Gulf of Maine, 
Caribbean and Lake Baikal, Russia. 
Ecosystem Modeling: Development of digital computer simulation models as 
integrative and synthetic tools for ecosystem analysis to address basic and 
applied management questions. 
Biological Oceanography: Emphasis on examining the fundamental processes 
underlying primary and secondary production in marine ecosystems (prima-
rily offshore systems). Studies focus on understanding the physical processes 
supporting primary production, plankton dynamics, biotic interactions 
structuring communities, vertical and horizontal distrubutions, foodweb 
structure, and the ecological role of higher and lower trophic levels and 
benthic-pelagic coupling. 
Marine Plankton Ecology: Focuses on contemporary topics in cellular 
population, community and ecosystem level dynamics of plankton systems 
including nutrients and organic matter, viruses, bacteria, phytoplankton, 
protists and zooplankton. 
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____ Environmental Sciences 
Faculty 
School of Marine Science 
Morris H. Roberts, Jr. (Chair) 
Professor 
Mohamed Faisal Abdei-Kariem 
Associate Professor 
Henry Aceto, Jr. 
Professor 
Fu-Lin E. Chu 
Associate Professor 
Robert C. Hale 
Associate Professor 
Robert J. Huggett 
Professor 
Stephen L. Kaattari 
Professor 
Craig L. Smith 
Associate Professor 
Michael A. Unger 
Assistant Professor 
Peter Van Veld 
Associate Professor 
Wolfgang Vogelbein 
Assistant Professor 
Emeritus 
Rudolf H. Bieri 
Professor Emeritus 
j ) ' ~ 
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MAJOR PROGRAMS 
Environmental Chemistry: Using sophisticated and sensitive analytical 
methods developed in this laboratory for specific tasks, this program seeks to 
determine the temporal and spatial distributions of anthropogenic compounds 
in various environmental matrices including water, sediment, and selected 
biota. In conjunction with the other programs, the routes and mechanisms of 
chemical uptake and transformation by biota are studied. 
Ecotoxicology: This program involves 1) traditional aquatic toxicity studies 
to measure organismal effects of contaminated water and sediment on marine 
organisms, and 2). c~llu lar, histological, subcellular, and molecular effects 
studies to gain insigh~ into mechanisms of uptake, internal distribution, 
biotransformation, and clearance. 
Pathobiology: Major projects in this program focus on diseases of rainbow 
trout and oysters. A variety of immunological, cytological, histological and 
biochemical techniques are being applied to determine the mechanism(s) by 
which pathogens (such as Perkinsus marinus) cause disease in the host organ-
isms (e.g. the oyster) and to examine how the hosts attempt to deal with the 
invasion. There is increasing collaborative study between the ecotoxicology 
and pathobiology programs to understand the impact of toxic materials on the 
host parasite interactions. 
• Transfer of ongoing immunological research on rainbow trout from Oregon 
State University and initial application of these techniques for mummichog 
cancer research. 
• Evaluation of carbonaceous resins to reduce the toxicity of PAH contami-
nated sediments and the potential for in situ use to remediate environmen-
tal damage. 
• Application of super-critical fluid extraction methodology in analytical 
research to reduce the use of solvents for extracting ana lytes from various 
matrices. 
• Application of in vitro culture technique for Perkinsus marinus as a tool for 
evaluating the relationship to the host, Crassostrea virginica. 
• Examination of the role of extracellular proteases in extablishment of 
Perkinsus infections in oysters. 
• Identification of biochemical mechanisms of toxicant resistance in aquatic 
organisms. 
________ Fisheries Science 
Faculty 
School of Marine Science 
Eugene M. Burreson (Chair) 
Professor 
Herbert M. Austin 
Professor 
Mark E. Chittenden, Jr. 
Professor 
William D. DuPaul 
Professor 
John E. Graves 
Associate Professor 
James E. Kirkley 
Associate Professor 
Romuald N. Lipcius 
Associate Professor 
Joseph G. Loesch 
Professor 
Jon A. Lucy 
Instructor 
Roger Mann 
Professor 
John A. Musick 
Professor 
John E. Olney 
Assistant Professor 
Jacques van Montfrans 
Instructor 
Emeritus 
Jay D. Andrews 
Professor Emeritus 
Dexter S. Haven 
Professor Emeritus 
Frank ]. Wojcik 
Assistant Professor Emeritus 
MAJOR PROGRAMS 
Crustacean Ecology: Studies examine the behavioral ecology, population 
dynamics and recruitment mechanisms of blue crab in Chesapeake Bay and 
spiny lobsters in Caribbean. Emphasis on predator-prey interactions, popula-
tion and fisheries modeling, ecology of natural and artificial reef systems, and 
ecology of tropical fish and queen conch. 
Bivalve Ecology: Studies on recruitment of bivalves, particularly oysters, and 
the effects of the environment on physiology and behavior of larval oysters 
and other bivalves; oyster population assessments and the development of 
disease-resistant hybrids. 
Fisheries Oceanography: Focus on the effects of environmental variables 
(weather and climate) on the survival, recruitment and distribution of fishes 
and other marine organisms. 
Fish and Shellfish Pathology: Ongoing research on the systematics, life cycles, 
ecology, pathology and control of important disease agents in the Chesa-
peake Bay region. Current emphasis is on protozoan parasites of oysters, blue 
crabs and fishes. 
Finfish Ecology: Studies of the dynamics, recruitment, stock structure and life 
history of marine, estuarine and anadromous fishes ; based on sampling 
fisheries landings, surveys and tagging studies. Data generated by this 
program is directly applied to stock assessment and fisheries management by 
state and regional agencies. 
Chondrichthyan Biology: Continuing studies into the comparative morphol-
ogy of sharks and their relatives; population dynamics, reproduction, feeding 
strategies and energetics of coastal and deep-sea sharks and shark fishery 
management problems. 
Sea Turtle Ecology: Long-term research on the distribution, abundance, 
ecology and energetics of sea turtles. Current behavior and migration studies 
using sonic, radio and satellite tracking as well as nesting and sex ratio 
studies. 
Systematics: Examines the morphology, evolution, taxonomy and zoogeogra-
phy of various finfish groups: 
Fisheries Genetics: The application of molecular genetic techniques to 
address problems in fisheries science. Studies include: analysis of stock 
structure, use of molecular characters to identify early life history stages of 
marine organisms; and the evaluation of taxonomic and biogeographic 
hypotheses with molecular genetic information. 
Commercial Fisheries Development: Research includes gear selectivity and 
bycatch as well as management and regulatory strategies for seafood produc-
tion, processing and utilization. 
Marine Resource Economics: Studies focus on marine resource and environ-
mental economics, resource management, statistics, game theory, risk and 
uncertainty and operations research analysis. In addition, international 
trade, economic development, population dynamics and the economics of 
recreational fishing are examined. 
15 
_____ ----..~..Physical Sciences 
Faculty 
School of Marine Science 
John D. Boon, III (Chair) 
Professor 
Robert J. Byrne 
Professor 
Gary F. Anderson 
James E. Bauer 
Assistant Professor 
John M. Brubaker 
Associate Professor 
Elizabeth A. Canuel 
Assistant Professor 
Catherine J. Chisholm-Brause 
Assistant Professor 
Rebecca M. Dickhut 
Assistant Professor 
David A. Evans 
Professor 
C. Scott Hardaway 
Carl H. Hobbs, III 
Assistant Professor 
Steven A. Kuehl 
Associate Professor 
Albert Y. Kuo 
Professor 
Jerome P.-Y. Maa 
Associate Professor 
William G. Macintyre 
Professor 
John D. Milliman 
Professor 
L. Donelson Wright 
Chancellor Professor 
Emeritus 
16 
Maynard M. Nichols 
Professor Emeritus 
Evon P. Ruzecki 
Associate Professor Emeritus 
Willard A. Vanengel 
Professor Emeritus 
MAJOR PROGRAMS 
Chemical Fate and Transport: Understanding the physical-chemical proper-
ties and the naturally occurring transport and transformation pathways for 
chemical contaminants within aquatic ecosystems. 
Surface Geochemistry: Reactions of anthropogenic (e.g., traizine herbicides, 
organic compounds, chlorinated hydrocarbons, radioactive and toxic metal 
contaminants, and refined fuels) and natural products at the mineral-water, 
sediment-water, and suspended particle-water interfaces. 
Biogeochemistry: Interdisciplinary science: chemistry of the Earth's surface, 
including interactions among the atmosphere, oceans, crustal minerals, and 
living organisms. 
Organic Geochemistry: Examines organic matter, including factors controlling 
its production, transformation, and ultimate fate. 
Small Scale Physical Processes: coastal fronts, internal waves, including 
internal tides and the development and breakdown of density stratification to 
better understand vertical and horizontal fluxes in estuaries and on the shelf. 
Continental Shelf Dynamics: Empahsis on understanding the physical 
mechanisms that cause across-shelf transport of particles. 
Estuarine Dynamics: Addresses both large scale, long term transport processes 
and smaller scale, often localized, short time scale processes, using observation, 
theoretical and computational tools. 
Sediment Geochemistry and Geochronology: Study of seabed processes 
which determine the ultimate fate of particulate materials and chemical 
species in estuarine and coastal environments. 
Sediment Environments and Stratigraphy: Examines the long-term (lOOs of 
years) integration of the consequences of shelf, including estuarine and 
riverine, processes. 
Shoreline Studies: Developing proper responses to shoreline erosion at 
specific sites via beach nourishment and/or stabilization to avoid the loss of 
highly valued coastal property and in some cases living coastal resources. 
Dispersal of River Sediments in Coastal Seas: The transfer processes and the 
fate of river-derived sediment in coastal seas. 
Sediment Erosion and Deposition Processes: Various methods employed to 
quantify the erosion and deposition rates of sediment at the water-sediment 
interface. 
____ Resource Management 
Faculty 
School of Marine Science 
Carl H. Hershner (Chair) 
Associate Professor 
Thomas A. Barnard, Jt 
Assistant Professor 
Kevin P. Kiley 
Instructor 
Maurice P. Lynch 
Professor 
James E. Perry, III 
Assistant Professor 
Walter I. Priest, III 
Instructor 
Jeffrey D. Shields 
Assistant Professor 
Gene M. Silberhorn 
Professor 
N. Bartlett Theberge, Jr. 
Professor 
and Policy 
MAJOR 'PROGRAMS 
Wetlands Program: Continuing basic and applied research on tidal and 
nontidal wetlands, with advisory support and outreach education for local, 
state and federal wetlands managers. Current research focus is on methods for 
assessment of wetland functions including applications of remote sensing 
technologies, development of targeting protocols for wetlands preservation 
and/or creation, and basic ecology of nontidal wetlands. 
Comprehensive Coastal Inventory Program: Inventory and monitoring of 
wetlands, shorelines and natural/cultural resources in the coastal plain. Basic 
and applied research in Geographic Information Systems and remote sensing 
for natural resource management. Current research focus is on development 
of use suitability analysis protocols, habitat restoration targeting protocols, and 
watershed level landuse planning/management. 
Ocean and Coastal Law: Provides graduate educationa dn advisory support 
to state agencies and the General Assembly and conducts research on 
resource management issues pertinent to Virginia. Current research focus 
is on shorezone land ownership issues. 
Center for Coastal Management and Policy: An administrative vehicle for 
managing interdisciplinary projects involving personnel from Resource 
Management and Policy, Virginia Institute of Marine Science/School of 
Marine Science, the College of William and Mary and other institutions. 
17 
____ C __ ore Research Programs 
As ~art .of the long term research plan, core programs were defined and identifi~d d~ring the past btenmum. These programs are designed to evolve and change to meet new obJectives and 
address issues as they arise. All core programs are cross-cutting and interdisciplinary. These programs 
rely heavily on the individual scholarly pursuits of the entire faculty as well as on the mission directed 
research and advisory activities of the Institute. 
18 
I 
J 
I 
J 
Core Programs share the following attributes: 
• They address issues of importance to the Commonwealth; 
• They are interdisciplinary and involve multiple departments; 
• They are relevant to all three of the Institute's missions; 
• They contribute directly or indirectly to economic development; 
• They address compelling generic questions; 
• They involve rigorous scholarship; and 
• They are synergistic with our graduate education program. 
Core Programs in 
Research and Advisory Services 
Category A 
Direct interface to 
clients, aids 
economic development 
Category B 
Interdisciplinary research 
in crucial areas on the frontiers of estuarine 
and coastal marine science 
Disease 
Research 
Ecosystem 
Motleling 
Material Fluxes 
& Fates 
Benthic 
Biology 
Water Quality 
Modeling 
Plankton & 
Nutrient Dynamics 
.------ -------------------------------
Category C 
Information and data-gathering support 
Resource and Habitat Status and Trends 
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_________ ......._Education 
SCHOOL OF MARINE SCIENCE 
D espite gloomy predictions from Washington about the decreased interest in the environment and the perception of decreased public funding of environmental research, applications to the 
School of Marine Science continue to increase. This past year we had more than 250 applications, of 
which only about 40 applicants were offered admission. Generally we expect about 50 to 60 percent 
of our offers to be accepted, but this year we had more than 80 percent acceptances. As a result, the 
1996 entering class is probably the most selective class in SMS's history. The numbers tell the story: 
Mean GRE scores (verbal plus quantitative) for our entering PhD students is 1325 (out of 1600), for 
MA students the mean GREis 1220. 
Our increased interactions with other departments and schools within William and Mary have 
presented the opportunity for our students to specialize in such areas as public policy and environ-
mental law. Three of our entering students this autumn, for instance, also will be enrolled in the 
Thomas Jefferson Public Policy program at main campus, and one will pursue a law degree at William 
and Mary's Marshall-Wythe Law School once he obtains his MA in Marine Biology. With the adop-
tion of an environmental science cluster curriculum at William and Mary, these intramural interac-
tions within William and Mary 
should accelerate in the 
coming years. 
Another reason for the 
interest in our educational 
program is the success that our 
graduates have upon gradua-
tion. Over the past 13 years, 
for which we have accurate 
records, more than 98 percent 
of our "alums" have found jobs 
(or continued their education) 
in the marine and environ-
mental sciences. To date the 
gloomy predictions from 
Washington have not been 
borne out by the success of our 
graduate students! 
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STUDENT A WARDS 
Adele Jean Pile, 1994, Anamarija Frankic-Bandula 1995, Dean's Prize for Advancement of Women in Marine 
Science 
Adele Jean Pile, 1994, Brenda Sandy Flores and Kurt Edward Gustafson 1996, John M. and Marilyn Zeigler 
Outstanding Student Achievement Award 
Sarah Kathleen Gaichas and R. Dean Grubbs, 1994, Kea U. Duckenfield, 1995, William J. Hargis, Jr. Fellowship 
Award 
Sarah E. Rennie, 1994, Kurt Edward Gustafson, 1995, Matthew Fontaine Maury Award 
Anamarija Frankic-Bandula and Rochelle D. Seitz, 1995, Graduate Fellowships from the American Association of 
University Women 
Michael L. Chasey, 1995, Graduate Fellowship from the Environmental Protection Agency 
Beth Hinchey, Best Student Poster Presentation- Atlantic Estuarine Research Society Meeting, March 1996 
Tim Dellapenna, Best Ph.D. Presentation, Atlantic Estuarine Research Society Meeting 
Michelle Thompson, Minor Research Grant, College of William & Mary 
DocroR OF P HILOSOPHY 
Bang, Bohyun. 1994 
Bodolus, Deborah Anne. 1994 
Daniel, Louis Broaddus. 1995 
Desfosse, Joseph C. 1995 
Frizzell-Makowski, Linda Jane. 1996 
Gallagher, Kathryn 1995 
Gundersen, Jennifer Lisa. 1995 
Gustafson, Kurt E. 1996 
Heist, Edward Jay 1994 
Lee, Chang-Hee. 1995 
Libelo, Edward Laurence. 1995 
Moody, Kirt E. 1994 
Ozkizilcik, Sureyya. 1995 
Scoles, Daniel Roy. 1994 
Sminkey, Thomas R. 1994 
Teixeira, Rogerio Luiz. 1995 
Volety, Aswani K. 1995 
Williams, Christopher D. 1994 
G RADUATES 1994 .. 1996 
M ASTER OF ARTS 
Ayers, Lisa Ann. 1995 
Bartol, Ian Kurt. 1995 
Boles, Larry C. 1996 
Carnegie, Ryan Blaise. 1994 
Chaun, Melissa Claire. 1995 
Coba-Cetina, Luis. 1995 
Collumb, Christopher J. 1995 
Fishman, James. 1994 
Flores, Brenda Sandy. 1996 
Fugate, David C. 1996 
Gibbs, Donald S. 1996 
Greiner, Megan K. 1995 
Grignano, Laura Ann. 1994 
Harsh, Deborah Armitage. 1995 
Holton, Tracy D. 1995 
Huszai, Caryn M. 1995 
Levy, Beth Michele. 1995 
Li, Changqing. 1995 
Merchant, O relia Eleta. 1995 
SuMMER INTERNS 
Mezin, Laurent C. 1994 
Milligan, Donna A. 1994 
Moein, Soraya E. 1994 
Muller, Terri A. 1995 
Neikirk, Betty Ellen Berry. 1996 
Nelson, Stacy A. C. 1995 
Nestlerode, Janet Andrea. 1996 
O 'Farrell, Caroline L. 1995 
O 'Neill, Catherine N. 1995 
Perle, Christopher Robert. 1996 
Proft, Heinz Michael. 1995 
Scott, Nicole D. 1995 
Seufzer, William J. 1994 
Shea, Elizabeth K. 1995 
Smith, Angela Denise. 1996 
Stockhausen, William T. 1994 
Tiedeman, Patricia L. 1995 
Williams, Cynthia A. H. 1994 
The autumn of 1996 will see the second year of our program to increase the participation of historically under-repre-
sented minorities in marine science. Aided by funds from the National Science Foundation and private support, our 
Research Experience for Undergraduates (REU) for 10 weeks in the summer brings tOgether each year juniors and 
seniors from a wide variety of colleges and universities; about half of these students come from under-represented 
minorities. A recent grant from the National Science Foundation has allowed us to fund several such students each 
year in our graduate program, and we are presently seeking private funds to begin our inreach-outreach program, by 
which professors from historically minority schools can spend sabbatical leaves at SMSNIMS (inreach) and we can 
send our graduate students to histOrically minority schools to gain teaching experience (outreach) . Once this program 
is in place, we will have one of the premier programs for under-represented minorities in the country. 
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______ Advisory Services 
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A d.viso7 services, the avenue for conveying scientific and technical informa tlon ts the third part of a seamless whole-the tripartite mission of VIMS/ 
SMS. Faculty, staff, and students have an unparalleled opportunity to apply their 
knowledge to natural resource issues. Staff interact on a continuing basis with the 
branches of the Commonwealth government, localities, business, industry and the 
general public to provide objective analysis and advice. In addition, scientists from 
the Institute also serve as advisors on regional, national, and international natural 
resource stewardship agencies. 
The advisory role of the VIMS/SMS scientist is to provide recommendations 
based on the results of current and ongoing research and literature study. Advisory 
programs include: Fisheries Management, Environmental Risk Assessment, Shore-
line Erosion Program, and the Wetlands Program. 
The role of the Marine Advisory Program (MAP) is to be directly responsive to 
the needs of industry and the general public and to provide information that will 
increase public awareness of the marine environment. The Sea Grant Marine 
Advisory Program, a state/federal program administered through NOAA, provides 
one avenue for distributing information to appropriate agencies and resource 
managers. 
r 
MARINE ADVISORY PROGRAM 
Staff 
Dr. William DuPaul 
Associate Director For 
Advisory Services 
Professor 
Dr. James Kirkley 
Associate Professor 
Bob Fisher 
Commercial Fisheries 
Specialist 
Jon Lucy 
Recreational Specialist 
Michael Oesterling 
Commercial Fisheries 
Specialist 
Lee Larkin 
Education Program Director 
Vicki Clark 
Educator 
Susan Waters 
Editor, Writer 
' J , . 
) ',' 
MAJOR PROGRAMS 
Marine Resource Economics: Studies of foreign crab import markets to 
quantify and demonstrate the growing impact of Asian and South American 
markets on the domestic crab market traditionally controlled by the Chesa-
peake Bay blue crab industry. 
By-Catch: The growing interest in the harvesting of by-catch or non-
targeted species prompted the National Marine Fisheries Service to fund a 
study to measure the nature and extent of by-catch in the Atlantic menha-
den fishery. 
Economic Impact of Recreational and Commercial Fisheries: The primary 
objective of this study is to determine the overall economic impact of the 
recreational and commercial fisheries on Virginia as well as representative 
coastal counties. 
Standardizing Fishing Effort and Individual Transferable Effort Programs 
in the Sea Scallop Fishery: Studies explored the consolidation and transfer 
of days at sea for the sea scallop industry. The concern addressed was the 
methodology of standardizing fishing power in terms of fishing day equiva-
lents. 
Hard Clam Relaying: Marine Advisory Program specialists monitor enyirci~~ : 
mental parameters at hard clam relay grounds, train relay operators iri ' 1 L ' ') ' · ,. 
evaluating physical conditions, and in evaluating management s tra t<~gles to 
reduce adverse impacts. 
Processing Aids: Traditional methods used by the sea scallop industry 
generally result in the addition of water to the seafood product. MAP 
researchers are evaluating alternative application methods. 
'"' ,~! . ' >.. ""' ' I ; . 
Seafood Safety: MAP scientists are extensively involved in developing vessel 
sanitation programs for the sea scallop industry, so that industry will be able 
to meet anticipated regulatory changes. 
Wastewater Management: Studies focus on alternatives to normal soaking 
procedures to assist the sea scallop industry in meeting anticipated reg'ulat'6.[y 
changes, which will call for a lowering ofphosphorus discharge. 
Aquaculture: MAP continued its initiative to assist culturists in many 
aspects of their operations. The focus now is on developing the potential of 
the bay scallop as a whole, in-the-shell product. Work in shedding blue crabs 
included a characterization of the soft crab industry, to ascertain the impact 
of the soft crab fishery on the entire fishery. 
Marine Recreational Fisheries: MAP researchers conducted research to 
elucidate mortality rates in summer flounder when hooked and released in 
the Chesapeake Bay. In addition to research and educational programs, 
MAP conducted a national conference on release mortality in marine 
recreational fisheries . 
Education: This program focuses on four main areas. T he Bay Team reaches 
thousands of school children throughout Virginia, teaching them about issues 
crucial to the Chesapeake Bay. The Global Change Program provides 
educ~tors with up-to-date global change info rmation in a variety of formats. 
The Seafood Education Program serves the general public, educators, and 
food service professionals through seafood cooking classes and seminars for 
food service professionals. The aquarium, an educational tool for both 
children and adults, houses over 50 different species of marine organisms 
native to Virginia waters. 23 
___ _ _ Additional Resources 
A s technological advances continue to redefine research and academic requirements, the various service centers and support servtces are challenged to accommodate the rapid changes in methods and requirements. From engineering special equipment for vessels and laboratories, to developing home pages for the internet, to 
maintaining numerous computer networks, the professional support staff complement and enhance the Institute's ever 
expanding activities. 
Eastern Shore Laboratory: 
Eastern Shore Laboratory (ESL): The ESL continues to be a regional leader in the development of shellfish 
aquaculture. Using techniques pioneered at the ESL, hatchery-based intensive culture of the hard clam, Mercenaria 
mercenaria, has grown to be a multi-million dollar business in Virginia and continues to grow rapidly. The development 
of culture techniques which support the production of the native oyster Crassostrea virginica, even in the presence of 
oyster diseases, Dermo and MSX, has led to the growth of private oyster aquaculture in the state. 
The lab continues to expand its role as a field station, providing a base of operations for work by VIMS faculty and 
students as well as visiting researchers and students. In 1995, over 300 people from 17 institutions used the lab for 
research or educational activities. A new 3,200 sq. ft. faci lity was completed in 1996. The building includes laboratory 
and office space as well as labs for visiting researches and students, a library/meeting room and space for storing 
scientific equipment and samples. Renovations to the dormitory were also completed. The dorm can now accommo-
date up to 40 visiting students and researchers. 
Chesapeake Bay National Estuarine Research Reserve in Virginia: 
The Chesapeake Bay National Estuarine Research Reserve in Virginia, managed by the Virginia Institute of Marine 
Science, is one of 22 National Estuarine Research Reserves, a protected area network of federal, state and local 
partnerships which serve to promote informed management of the nation's estuarine and coas tal habitats. Individual 
reserves are managed by state or local entities while the National Oceanic and Atmospheric Administration, through 
its Sanctuaries and Reserve Division designates sites and administers the overall system. 
CBNERRVA presently consists of four sites in the York River System that span a salinity range from 18-22 ppt at 
the Goodwin Islands (1607 acres) at the mouth to Sweet Hall Marsh (1393 acres) 37 miles above the York's mouth 
in the tidal fresh water of the Pamunkey River. T he other sites are the Catlett Islands ( 910 acres) on the Gloucester 
side 19 miles upriver and Taskinas Creek (525 acres) in York River State Park 24 miles upriver in James City County. 
Since the Reserve was designated in 199 1, over 60 research projects have been conducted at the sites. The 
Goodwin Islands are the mos t used site for research in the Reserve to date, but a lot of attention will be focused on the 
Sweet Hall site in coming years. Most of the Reserve's educational programs are held at Taskinas Creek, but the 
Virginia Living Museum uses the Goodwin Islands as a site for canoe safaris and for quarterly Beach Cleanups. 
Educational programs based upon real data collected in the York River reserve sites have been initiated using the 
internet and the World Wide Web (http://vims.edu/cbnerr/) and the communications capabilities of the 
Consortium for Interactive Instruction managed by WHRO, the Hampton Roads public radio and television operator. 
CBNERRV A has laboratory facilities adjacent to its headquarters on the VIMS campus, including limited space for 
visiting scientists. An educational facility which will include dormitory style accommodations for approximately 
30-40 individuals will be constructed, probably at Taskinas Creek, during 1996-97 · 
Information Technology and N etworking Services: 
To meet the challenging information management requirements associated with its mission, VIMS has installed 
a high speed distributed network connecting all of the buildings on its 35 acre campus. This network consists of a 10 
Mbit/second Ethernet trunk with I 0 subnets and direct connection to the Internet. Attached to this network are a 
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variety of computing systems including over 30 Unix high performance workstations, 450 PC's and 75 Macintosh 
computers running a combination of Unix, DOS, Windows, Apple OS, and OS/2 in support of various activities. In 
addition, the auditorium, all classrooms, conference rooms and laboratories have been wired for computer network 
access. This provides a great deal of flexibility for classroom participation as well as for seminars and lectures. This 
interconnection provides full electronic access to all personnel at the Institute. 
VIMS Library: 
VIMS Library: The Library now has powerful full-text indexing software, providing more than 625,000 bibliographic 
records to patrons at VIMS and at the Main Campus. This tool, combined with the Web interface, provides a growing 
presence on the Internet. A VIMS bibliography of 25,000 items is now available on the Web. As we add our collection 
to the database and acquire other records, the bibliography will continue to grow. The extensive journal collection has 
remained stable in spite of sharp increases in subscription rates. 
Library Holdings 
Periodical Subscriptions ... ... ... ...... .. ...... .. ... ............. ...... .. .. ... ... ... .... ...... .. ... .... ..... ..... 527 
Monographic Titles .... .............. ... ...... ... ... ... ... .... ....... .. .. ... ... ..... .. ... ...... ..... .... ... ... 21,245 
Bound Volumes (books and periodicals) .. ... ..... ... ........ ....... ... .. .. ........... .......... .. . 48,880 
Maps and Charts ... ....... ....... ....... ... .... .... .. ............ ... .... ........ ... ... ....... .. .. ..... ......... .. . 4,567 
Vessels: 
Much of the Institute's field work involves locations within the Chesapeake Bay. T his research is normally per-
formed aboard one of VIMS' three larger vessels, These include: 65' R/V BAY EAGLE, 44' R/V LANGLEY and 30' RN 
FISH HAWK. T his group of vessels is operated by crews holding Coast Guard licenses. Annually, these vessels are 
underway on a total of about 200 days. 
A wide variety of marine research is conducted in the Bay, in three major rivers and in coastal ocean waters. 
Studies include monthly surveys of juvenile fish and crabs; benthic sampling; geological surveys; plankton studies and 
larval fish research. Class field trips for students are scheduled throughout the year. 
A dozen trailerable vessels are used to conduct field work within the Bay's tributaries. The level of activity for this 
fleet averages about 800 days annually. Unlike the Institute's largest vessels, the trailerable boats are operated by the 
scientific staff and students. 
Total Boat Use - 7-94 thru 6-96 
Large Boats .. .. ........ ........................ .... .. 543 days 
Small Boats ........ .... ........................... .. 1,489 days 
Total Days ...... .. .... .. .... .. .. .......... .. .... ..... 2,032 days 
VIMS Dive Locker 
1994 .. .... .... .. .. .. .. .. ..... ........ ...... .... 41 Scientific Divers 
1995 .. ................................. .. ..... . 34 Scientific Divers 
(distribution 1/2 faculty/staff; 1/2 students) 
1994 .. ... ........ .... ..... .. ... ...... ........ .. ..... ... .. .. .... . 962 dives 
1995 .......... ..... .. .. .. .. .. ... .. ...... .. .. .. .. .. ... .. .... .. .. . 911 dives 
VIMS Aircraft Activity 
1994-1995 .... .. .... ...... .. .... .... .... .. .. .... .... .. 250 hours 
1995-1996 ..... ........... ........ .... ...... .. .. ...... 280 hours 
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__ ____.._1994--96 Financial Activity 
The 1994-1996 biennium brought both challenge and opportunity to the institution. Resources were aligned to 
support the growing research, advisory, and instructional missions without increasing the portion of the institutional 
budget allocated to administrative and support services. In addition, several major capital projects afforded VIMS an 
opportunity to substantially increase and improve research facilities. 
Grants/ 
Contracts 
39.6% 
ToTAL OPERATING BuDGET- 1994-1996 B IENNIUM 
$42,019,666 
Indirect Cost Research & 
Advisory Services 
69.6% 
lnstruction-3 .9% 
Institutional 
Support-10 .2% 
Sources of Revenue Uses of Revenue 
GRANTS AND CoNTRACTS 
During the 1994-96 biennium, the search for funding from external sources was a critical component in VIMS' 
ability to expand and enhance its tripartite mission. Faculty members sought and secured support for research activities 
as diverse as moni toring Virginia marine life and water quality, sediment transport research in Bangladesh, biological 
studies in Siberia, the Caribbean, Antarctica, and the Red Sea, and expanded studies in the diseases affecting important 
commercial species . 
Advisory service activities included assistance to Virginia's mariculture and aquaculture industries, assessment of 
potential pollution problems, and evaluations of the va lue of the state's commercial and recreational fishery industries. 
Instructional programs included awards for minority students in graduate marine science studies and special programs to 
expand undergraduate participation in marine science. Major equipment grants and other external support during the 
biennium provided more than $900,000 in equipment. 
Between 1994-96, the VIMS O ffice of Sponsored Programs was responsible for managing external awards totalling 
more than $26 million; expenditures were nearly $ 17 million; institutional cost share totalled $2.4 million. In addition, 
395 proposals were submitted requesting more than $34 million. 
ACTIVE G RANT & CoNTRACT AwARDS 
Biennium # Awards Award Total 
NSF-11.4% 
1988-90 402 $2 1,749,437. 
1990-92 467 26,3 71,507. 
1992-94 542 3 1,829,435 . 
1994-96 601 38,971,981. 
Air Force- < !% 
GRANTS/CONTRACTS ExPENDITURES 1994-1996 
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Publications 
------------------------------
JOURNAL AND BOOK 
CoNTRmunoNs 
1748. Norcross, Brenda L. And David M. 
Wyanski. 1994. Interannual variation in 
the recruitment pattern and abundance 
of age-0 summer flounder, Paralichthys 
dentatus, in Virginia estuaries. Fishery 
Bulletin 92:591-598. 
1768. Lucy, Jon A. and Charles G. Barr. 
1994. Experimental monitoring of 
Virginia artificial reefs using fishermen's 
catch data. Proceedings of the Fifth 
International Conference on Aquatic 
Habitat. Bulletin of Marine Science 
55:524-537. 
1787. Libelo, E. Laurence and William G. 
Macintyre. 1994. Groundwater 
monitoring studies at components of the 
Chesapeake Bay National Estuarine 
Research Reserve in Virginia. In: 
Maurice P. Lynch and Bland Crowder 
(eds.), Organizing for Coast; Proceedings 
of the 13th International Conference of 
The Coastal Society. Pp. 629-644. 
1810. Perry, James E. 1994. Temporal and 
spatial changes in plant diversity in 
Chesapeake Bay tidal wetlands: 
management implications. In: Maurice I~ 
Lynch and Bland Crowder (eds.), 
Organizing for Coast; Proceedings of the 
13th International Conference of The 
Coastal Society. Pp. 619-62 7. 
1813. Wright, L. Donelson and C. A. 
Nittrouer. 1995. Dispersal of river 
sediments in coastal seas: six contrasting 
cases. Estuaries 18:494-508. 
1824. Calvo, Gustavo W. and Eugene M. 
Burreson. In vitro and in vivo effects of 
eight chemothera-peutants on the oyster 
parasite, Perkinsus marinus (Mackin, 
Owen, & Collier). Journal of Shellfish 
Research 13: 101-107. 
1826. Lowerre-Barbieri, Susan K., Mark E. 
Chittenden, Jr. and Cynthia M. Jones. 
1994. A comparison of a validated 
otolith method to age weakfish, 
Cynoscion regalis, with the traditional 
scale method. Fishery Bulletin 92:555-
568. 
1830. Teixeira, Rogerio L. 1994. Abun-
dance, reproductive period, and feeding 
habits of eleotrid fishes in estuarine 
habitats of north-east Brazil. Journal of 
Fish Biology 45:749-761. 
1837. Neckles, Hilary A., Eric T. Koepfler, 
Leonard W. Haas, Richard L. Wetzel 
and Robert J. Orth. 1994. Dynamics of 
epiphytic photoautotrophs and 
heterotrophs in Zostera marine (eelgrass) 
microcosms: responses to nutrient 
enrichment and grazing. Estuaries 
17:597-605. 
1839. Libelo, E. Laurence, Wtlliam G. 
Macintyre and L. F. Libelo. 1994. 
Cycling of water through the 
sediment-water interface by passive 
ventilation of relict biological structures. 
Marine Geology . 120:1-12. 
1840. Heist, Edward J., John E. Graves and 
John A. Musick. 1995. Population 
genNics of the sandbar shark, 
Carcharhinus plumbeus, in the Gulf of 
Mexico and mid-Atlantic Bight. Copeia 
3:555-562. 
1841. Orth, Robert J., Mark W. 
Luckenbach and Kenneth A. Moore. 
1994. Seed dispersal in a marine 
macrophyte: implications for coloniza-
tion and restoration. Ecology 7 5: 1927-
1939. 
1842 . Dickhut, Rebecca M. and Kurt E. 
Gustafson. 1995. Atmospheric inputs of 
selected polycyclic aromatic hydrocar-
bons and polychlorinated biphenyls to 
southern Chesapeake Bay. Marine 
Pollution Bulletin 30:385-396. 
1846. Baker, Shirley M. and Roger Mann. 
1994. Feeding ability during settlement 
and metamorphosis in the oyster 
Crassostrea virginica (Gmelin, 1791) and 
the effects of hypoxia on post-settlement 
ingestion rates. Journal of Experimental 
Marine Biology and Ecology 181:239-253 . 
1847. Crabtree, Roy E. 1995 . Chemical 
composition and energy content of deep-
sea demersal fishes from tropical and 
temperate regions of the western North 
Atlantic. Bulletin of Manne Scumce 
56:434-449. 
1849. Chu, Fu-Lin E. and Robert C. Hale. 
1994. Relationship between pollution 
and susceptibility to infectious ~isease in 
the eastern oyster, Crassostrea v1rgm1ca. 
Marine Environmental Research . ?:243-
256. 
1850. Wetzel, Richard L. 1994. Modeling 
the microbial loop: an estuarine 
modeler's perspective. Microbial Ecology 
28:331-334. 
1851. Libelo, E. Laurence and William G. 
Macintyre. 1994. Effects of surface-
water movement on seepage-meter 
measurements of flow through the 
sediment-water interface. Applied 
Hydrogeology 2:49-54. 
1853. Mann, Roger, Julia S. Ranier and 
Reinaldo Morales-Alamo. 1994. 
Reproductive activity of oysters, . 
Crassostrea virginica (Gmelm, 1791) m 
thejaiues River, Virginia, during 1987-
1988. journal of Shellfish Research 
13:157-164. 
1854. Barber, Bruce J. and Roger Mann. 
1994. Growth and mortality of eastern 
oysters, Crassostrea virginica (Gmelin, 
1791), and Pacific oysters, Crassostrea 
gigas (Thunberg, 1793) under challenge 
from the parasite, Perkinsus marinus. 
Journal of Shellfish Research. 
1855. Olmi, Eugene J., III. 1994. Vertical 
migration of blue crab, Callinectes 
sapidus, megalopae: implications for 
transport in estuaries. Marine Ecology 
Progress Series. 113:39-54. 
1856. Fournie, J.W. 1994. Exocrine 
pancreatic neoplasms in the mummichog 
(Fundulus heteroclitus) from a creosote-
contaminated site. Toxicologic Pathology 
22:237-247 . 
1857. Vogelbein, Wolfgang K. and J. W. 
Fournie. 1994. Ultrastructure of normal 
and neoplastic exocrine pancreas in the 
mummichog, Fundulus heteroclitus. 
Toxicologic Pathology 22:248-260. 
1858. Barua, D. K., Steven A. KuehL R. L. 
Miller and W. S. Moore. 1994. Sus-
pended sediment distribution and 
residual transport in the coastal ocean 
off the Ganges-Brahmaputra river 
mouth. Marine Geology 120:41 -61. 
1860. Segall, Marylin P. and Steven A. 
Kuehl 1994. Sedimentary structures on 
the Bengal shelf: a multi-scale approach 
to sedimentary fabric interpretation. 
Sedimentary Geolo1,ry 93:165-180. 
1861. Orth, Robert J. 1994. Chesapeake 
Bay submersed aquatic vegetation: water 
quality relationships. Lake and Reservoir 
Management 10:49-52 . 
1862. Mintz, Jonathon D., Romuald N. 
Lipcius, David B. Eggleston and 
MichaelS. Seebo. 1994. Survival of 
juvenile Caribbean spiny lobster: effects 
of shelter size, geographic location and 
conspecific abundance. Marine Ecology 
Progress Series 112: 255-266. 
1863. Klinger, RuthEllen C. and John A. 
Musick. 1995. Age and growth of 
loggerhead turtles, Caretta caretta, from 
Chesapeake Bay. Copeia 1:204-209. 
1864. Siddall, Mark E. 1994. The 
development of a hemogregarine of 
Lycodes raridens from Alaska in its 
definitive leech host. journal of Parasitol-
ogy 80(4):569-575. 
1865. Mosca, Thomas C., III and David M. 
Plotner. 1994. Evidence for a relation 
between a white perch young-of-the-
year index and indices of later life stages. 
In: Paula Hill and Steve Nelson (eds), 
Toward a Sustainable Coastal Water-
shed: The Chesapeake Experiment. 
Proceedings of a Conference, Chesa-
peake Research Consortium 149:58-62. 
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1866. Rhodes, Martha Wand Howard I. 
Kator. 1994. Seasonal occ urrence of 
mesophilic Aeromonas spp. as a function 
of biotype and water quality in temperate 
freshwater lakes. Wacer Research 
28:224 1-225 I. 
1867. Burreson, Eugene M., Lisa M. 
Ragone-Calvo, Jerome E La Peyre, Fay 
Counts and Kennedy T Paynter, Jr. 1994. 
Ac ute osmotic tolerance of cultured cells 
of the oyster pathogen, Perkinsus 
marin us, (Apicomplexa: Perkinsida). 
Comparative Biochemistry and Phys iol-
ogy 109A:575-582. } 
1869. Ozkizilcik, Sureyya and Fu- Lin E. 
Chu. 1994. Evaluation of omega-3 fatty 
ac id enrichment of Anemia nau[Jlii as 
food for striped bass Marone saxacilis 
Wa1baum larvae. Joumal of the World 
Aquaculture Society 25:14 7-154. 
1870. Shields, Jeffrey D. 1994. The 
parasitic dinoflage llates of marine 
crustaceans. Annual Review of Fish 
Diseases 4:241 -27 I. 
187 I. Barbieri, Luiz R., Mmk E. 
Chittenden, Jr. and Susan K. Lowerre-
Barbieri . 1994. Maturity, spawning, and 
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